A central role of interferon regulatory factor-1 for the limitation of neointimal hyperplasia.
Neointima formation, the leading cause of restenosis after catheter angioplasty, is a paradigm for vascular proliferative responses. Neointima formation is self-limiting after a variable degree of tissue growth, causing significant renarrowing in a substantial number of patients. To investigate the mechanisms that limit neointima formation we studied the role of the transcription factor IRF-1, which is a regulator of interferons and a tumor suppressor. We demonstrate that IRF-1 is highly regulated in human vascular lesions and exhibits a growth inhibitory function in coronary artery smooth muscle cells (CASMC). IRF-1 deficient mice display a high grade of susceptibility towards neointima formation following vessel injury. IRF-1 leads to G(1) cell cycle arrest in CASMC and induces the CDK inhibitor p21. In addition, IRF-1 induces NO production, which is known to attenuate endothelial dysfunction. Mitogen-mediated cellular migration is abrogated by IRF-1. In conclusion, IRF-1 displays pleiotropic anti-restenotic activities in vascular restenosis through transcriptional activation of several relevant mechanisms that limit neointima formation. These findings suggest an important role of this transcription factor as an endogenous inhibitor of neointimal growth following vessel injury and it is likely that IRF-1 regulation also plays a role in the pathophysiology of primary atherosclerosis. In addition, IRF-1 may be an interesting target for interventions to prevent neointimal hyperplasia.